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There aie a numbet of planned and contemplated NASA, LiSA, and Russian solar system lander
missions that will chatacterize plaints and small bodics over the next ten years. These include
missions 10 the Moon, Mars, Venus, asteroids and come.ts, 1 ixeept forgamima-1ay spectiometers,
the existing suite of "demonstrated” instruments can only characterize the first fraction of a
millimeter of'the sui face forclemental composition unless diilling o1excavating techniques arc
used. Cosmic-1 ay induced activation analysis by ganina-ray counting can determing the

composit ion of significant volumes, but only with tens of houts counting, time for high quality
measurements,

A pulsed 11 neutton gener ator probe system, similat to that used in connner cial welt lopging,
oflers the possibility of pei forming accun ate elemental analyses to depths of tens of centimeters in
a few sceconds with the probe on the body's sut face. Thi ough time-phased measut ements of the
gamina-1 ay spects um syncht onized with the neutronpulses, concent rations of hydrogen, carbon
andkey mincral for ming clements can determined even with a low-resolution spectrometer . If a
highresolution spectrometetis used, the number of clements measured and the sensitivity for
measw cinent is increased. Of course the piobe system could also be implanted under the st face
to provide analysis at any desired depth.

Aninexpensivencutronpi 03¢ systembased on minor modifications of the Schlumberger well -
logging system has been proposed foi the Discover y/Vener a/SAGE Mission t o Venus. The
Schlumberger logging syst em would be physically 3 car 1 anged to make packaging for the Venus
st face envitonment practical. 110wcvcel, because the logging systems are mechanically and
clectrically designed forharsh deep-vvdl conditions, no significant1e-enginceting oft he genciator
and spectrometer systems is anticipat ed. The complete Neut 1on Activated Gamma- Ray

Speett ometet (NAGS) experiment would have a mass of about 27 kg including extensive ther mal
packaging to insur ¢ a two hour sii vival on the sut face. The power 1 equitement would be up to
about 30 W, depending, on the desited neuti onoutput. This mass and power is well within the
capability of’s Vega landei to deliver and operate. For a less severe planctary envitonment, the
ncuti on p1 obe sysiem could be redesigned to reduce the mass and p ower 1 equit ement by, per haps,
anorder of maguitude,

A coopet at ive progr am between the Jet Propulsionl.abotatory and Schlumbergei-Doll Rescarch
is secking to exper imentally identify any problems with per for ming, sur face analyses witha
ncutron probe system. Initialtest s al e focusing, 011 development Of spectial 1 eference standards
that could be used in analysis of the Venusiansut face, Thes esults show that good analyses can
beexpected fora probe based on a pulsed gener atorincombinat ion with a GSO scint illato
speetrometcet.




